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Abstract
We examine the double Higgs production process at JLC. We focus our
attention on the measurement of the Higgs self-coupling. The sensitivity of the
triple Higgs coupling measurement is discussed in the Higgs mass range 100-200
GeV and the center of mass energy to be 500 GeV-1.5 TeV.
After the discovery of the Higgs boson, detailed study of the Higgs potential will
be one of the important issues at the linear collider (LC) experiment[1, 2]. From
the standard model (SM) Higgs potential V (Φ) = −µ2Φ†Φ + λ(Φ†Φ)2, we obtain
the simple relation between the Higgs boson mass mh and the self coupling λ as
m2h = 2λv
2, where v is the vacuum expectation value of the Higgs boson. The
precision test of this relation could give clear evidence for the new physics[3]. At the
LC, multiple Higgs boson production processes will provide the direct information
of the triple Higgs coupling. In this talk, we discuss the double Higgs production at
JLC[4]. We examine the potential of the triple Higgs coupling measurement.
At JLC, we can use the two modes, e+e− → hhZ and e+e− → (WW )νν¯ → hhνν¯.
In the low center of mass energy region(
√
s <∼ 1 TeV), the hhZ mode is dominant.
On the other hand, the hhνν¯ mode will be important at the 1 TeV or higher energies.
Here, we introduce the effective coupling which includes the anomalous contribution
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as V (h3) = (λ3 + δλ3)hhh, where λ3(≡ λv) is the SM triple Higgs coupling and δλ3
is the deviation from the SM prediction. In figure 1, we show the δλ3 dependence
of the total cross section for (a) e+e− → hhZ and (b) e+e− → hhνν¯. Here, the
Higgs mass is 120 GeV with the CM energy of 500 GeV, 1 TeV and 1.5 TeV. To
compute the cross section, we mainly employ the GRACE[5] system, and use the
CompHEP[6] system for the cross-check. In the low values of the invariant massMhh
for hh, the hhZ mode is sensitive to δλ3(Fig. 2). We found that the cut for Mhh
is powerful to improve the sensitivity. The polarized electron beam is also useful to
reduce the back-ground for the hhνν¯ mode, due to the V − A nature of the weak
bosons.
We show the sensitivity of the triple Higgs coupling to δλ3 in the mass range
100 − 200 GeV at the parton level (Fig. 3). Here, we assumed that the efficiency
of the particle tagging is 100% with an integrated luminosity of 1 ab−1. Dashed
(dotted, sold) lines are the results of the hhZ mode (hhνν¯ mode, combined both
modes). At
√
s = 500 GeV, the hhZ mode is dominant. If the Higgs mass is
relatively light (mh <∼ 150 GeV), we can measure the triple Higgs coupling in about
20% accuracy. For
√
s to be 1 TeV or higher, the hhνν¯ mode is dominant. Here,
we used the invariant mass cut as Mhh < 600 GeV for hhZ mode. We also used
the 100% polarized electron beam for the hhνν¯ mode. We can expect the high
sensitivity in this case (δλ3/λ3 <∼ 10%).
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Figure 1: The δλ3 dependence of the cross section; (a) e
+e− → hhZ, (b)e+e− →
hhνν¯
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Figure 2: The hh imvariant mass
dependence of the hhZ mode for
several values of δλ3.
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Figure 3: The λ3 measurement sensitivity; hhZ
(dashed line), hhνν¯ (dotted line) and combined
results (solid line).
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